WESTPORT BOARD OF EDUCATION
110 MYRTLE AVENUE
WESTPORT, CT 06880

203 341-1002

SPECIFICATION COVER SHEET
BID #15-012-BOE
INSTALLATION OF MASS NOTIFICATION EQUIPMENT

VENDOR MUST ENCLOSE TWO COPIES OF THIS SPECIFICATION COVER SHEET and TWO COPIES
OF THE BID SPECIFICATIONS PRICING SHEETS WHEN RESPONDING TO THIS BID

The Westport Board of Education reserves the right to reject any and all bids, or separate parts thereof, requested herein before. When
items are mentioned by a particular brand, substitution of equal quality items will be considered only if the proposed substitution is
clearly stated. When a bidder fails to so identify a proposed substitution, it will be assumed that he is bidding on the exact item
requested, The Westport Board of Education is exempt from the payment of Federal Excise Taxes and Connecticut Sales and Use Tax
according to State Statute. Such taxes must not be included in bid prices nor added to any items specified.

INSTRUCTIONS ON BID DEADLINES AND REQUIREMENTS:

NAME OF BID: INSTALLATION OF MASS NOTIFICATION EQUIPMENT
TYPE OF BID: Sealed Bid QUOTATION #:

BID CLOSURE DATE: Received Until: DATE: December 29, 2014 TIME: 10:00 A.M.

A MANDATORY WALK THROUGH WILL BE CONDUCTED ON DECEMBER 11, 2014 AT 3:00 PM BEGINNING AT
STAPLES HIGH SCHOOL, 70 NORTH AVE., WESTPORT, CT IN THE MAIN OFFICE. BID SPECIFICATIONS WILL
ONLY BE HANDED QOUT AT THIS MANDATORY WALKTHROUGH.

LOCATION TO FORWARD BIDS: Elio Longo, Jr., Director of School Business Operations
Westport Board of Education
110 Myrtle Avenue, Room 300
Westport, CT 06880

BID SECURITY: Bid Security Required ___ 5% Bid Security Not Required

PREVAILING WAGE: Required XXXX Not Required

FORMS TO COMPLETE BID: Submit two copies of the Bid Specification Sheets
Identify Name of Bid on Envelope:
INSTALLATION OF MASS NOTIFICATION EQUIPMENT — BID #15-012-BOE

LENGTH OF TIME PRICES WILL BE HONORED:  MUST BE 120 DAYS
STATE ESTIMATED DELIVERY DATE:
STATE ESTIMATED COMPLETION DATE:

I have read and understand the bidding requirement of this bid specification included for my review herein:

Signature of Company Representative Date
TYPED NAME AND TITLE:

COMPANY:

ADDRESS: TOWN: STATE: ZIr:
TELEPHONE NUMBER: FAX NUMBER:

EMAIL ADDRESS: (Please print clearly or attach business card):

15-012-BOE Mass Notification Page 1 of 48




WESTPORT BOARD OF EDUCATION
Elio Longo, Jr.
Office of Director of School Business Operations
110 MYRTLE AVENUE
Westport, CT 06880
203 341-1002

INVITATION TO BID
BID #15-012-BOE
INSTALLATION OF MASS NOTIFICATION EQUIPMENT

Notice is hereby given that sealed bids on the following will be received at the Office of the Director of School
Business Operations until:

December 29, 2014 10:00 A.M.

at which time they will be publicly opened and read aloud:

BID #15-012-BOE
INSTALLATION OF MASS NOTIFICATION EQUIPMENT

A MANDATORY WALK THROUGH WILL BE CONDUCTED ON DECEMBER 11, 2014 AT 3:00 PM BEGINNING AT
STAPLES HIGH SCHOOL, 7¢ NORTH AVE., WESTPORT, CT IN THE MAIN OFFICE. BID SPECIFICATIONS WILL
BE HANDED OUT AT THE MANDATORY WALK THROUGH.

Specifications, if not attached, may be obtained at the office of the:

Elio Longo, Jr.
Director of School Business Operations

The Board of Education reserves the right to reject any and all bids, or any part thereof, to waive defects in the
same, or to accept any proposal it deems to be in the best interest of the Board of Education and/or the Town of
Westport.

Questions regarding this bid should be directed to Ted Hunyadi, Director of Security and Facilities at
203-341-1271.
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BID SPECIFICATIONS

INSTALLATION OF MASS NOTIFICATION EQUIPMENT
BID #15-012-BOE

Due on or before December 29, 2014, 10:00 A.M. at the office of

Elio Longo, Jr.
Director of School Business Operations
Westport Board of Education
110 MYRTLE AVENUE, Room 300
Westport, CT 06880

Sealed bids will be received by the office of Director of School Business Operations of the Westport Board of Education
of the Town of Westport, Connecticut until 10:00 A.M. on December 29, 2014, Each bid should be clearly marked
(example) "BID #15-012-BOE — INSTALLATION OF MASS NOTIFICATION EQUIPMENT", Instructions and
bid forms may be obtained at the above address. Faxed copies of the bid will not be accepted. Bid specification will be
handed out at the mandatory walk through.

CONDITIONS FOR BIDDING

1. The Board of Education reserves the right to reject any bid if it is deemed to be in the best interests of the Town
of Westport, Connecticut, Westport Board of Education and its students.

2. The Board of Education reserves the right to grant an award in total or for any part thereof for the items or
services being bid. In addition, the Board of Education reserves the right to award this bid as a package in
conjunction with other bids for similar services/supplies/equipment. The Board reserves the right to award with
preference to State of Connecticut contract holders and/or local vendors.

3. The submission of a bid shall be conclusive evidence that the bidder has satisfied himself as to the requirements
of the bid specifications and any controlling conditions which may exist.

4, Bidders may not withdraw their bid for a period of 120 days from the date of bid opening, The Board of
Education and the bidder may mutually agree to extend the time limit.

5. In determining the ranking of responsible bidders, the Board of Education may consider, in addition to price, the
quality, availability and type of items, the experience of the bidder, the sufficiency of the financial resources of
the bidder and the reputation of the bidder for ability, integrity, judgment and performance, as well as the ability
of the bidder to provide future service/supplies/equipment.

6. It is anticipated that the goods will be needed for the current school year, but the Board of Education reserves the
right to cancel or alter this service because of enrollment changes, budget consideration or unforeseen
circumstances which require a change.

7. All bid prices are to include the complete costs, which includes inside delivery to each school or location with
installation and assembly of same, if applicable, and training, if applicable. All deliveries must be made prepaid
and must be delivered to the location subsequently designated on the purchase orders at no cost over and above
the bid price indicated in your bid. Deliveries must be made inside building indicated. In no case will collect
shipments or sidewalk deliveries be accepted. A packing slip shall be included in each shipment. All packages
must be clearly marked as to content.
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10.

I

12.

13.

14,

15.

The Board of Education of the Town of Westport supports efforts to reduce the use of illegal drugs in the
workplace. In instances where responsible prospective bidders submit identical tie bids, preference shall be
given to the businesses with drug-free workplace programs. Whenever two or more bids which are equal with
respect to price, quality, and service are received by the Board of Education for the procurement of commodities
or confractual services which are bid, a bid received from a business which has certified that it has implemented a
drug-free workplace program shall be given preference in the award process. The drug-free workplace program
certification is attached and is to be submitted with the bid package by the bidder along with other bid documents
in order to receive preference. This policy shall become effective in accordance with the provisions of the
Charter of the Town of Westport regarding bidding procedure.

ALTERNATIVES:  When proposing an alternate item, indicate the Brand and Model identification on the
bid specification sheets. To have alternates considered, complete specifications and submit catalogues describing
the product must accompany the bid. The Westport Board of Education reserves the right to request equipment
samples on specific items.

SUBSTITUTIONS:  See Specifications
The Westport Board of Education reserves the right to request equipment samples on specific items.

FORM AND STYLE OF BID:All blanks on the Specification Form, except where otherwise requested, shall be
filled in by typewriter or manually in ink and must be completely legible..

WARRANTIES: Whenever an item or service is covered by a specified product or service warranty, such
warranties must be submitted with the official bid or quotation specification sheets. All such warranties shall
inure to the benefit of the Board.

INSURANCE REQUIREMENTS (if applicable): The successful vendor will be required to purchase
from and maintain, for the life of the contract, in a company or companies with an A.M/Best rating of A-
(VII) or better, such insurance as will protect the Board of Education from claims set forth below which
may arise out of or result from the vendor’s obligation under the Contract, whether such obligation is the
vendor’s or a subcontractor or any person or entity directly or indirectly employed by the successful
vendor or anyone for whose acts said vendor may be liable.

Workers Compensation (if applicable):

Vendor shall provide workers compensation insurance required by law with employer’s liability
limits for at least the amounts of Hability for bodily injury by accident of $ 500,000 each accident and
bodily injury by disease of $500,000.

Commercial General Liability Insurance (if applicable):

Vendor shall provide commercial general liability insurance policy with an edition of 1986 or later
including products and complete operations. Limits should be at least: Bodily injury and property with
an occurrence limit of $1,000,000; Personal & advertising injury limit of $1,000,000 per occurrence;
General aggregate limit of $2,000,000 (other than products and completed operations); Products and
completed operations aggregate limit of $2,000,000. Coverage will continue three years after the
completion of the work,

¢ The policy shall name the Westport Public Schools as an additional insured and include ISO Form
CG2010 (07/04) and CG 2037 (07/04).
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16.

17.

18.

 Such coverage will be provided on an occurrence basts, and will be primary, and shall not contribute
in any way to any insurance or self-insured retention carried by the Board of Education.

o The policy shall contain a waiver of liability in favor of the Board of Education.

* Such coverage shall contain a broad form contractual liability endorsement or wording within the
policy form to comply with the hold harmless and indemnity provision of the contract.

¢ A per project aggregate limit of liability endorsement shall apply for any construction contract.

¢ Deductible and self-insured retentions shall be declared and are subject to approval by the
Board of Education.

Commercial Automobile Insurance (if applicable):

Vendor shall provide commercial automobile insurance for any owned autos (symbol 1 or equivalent) in
the amount of $1,000,000 each accident covering bodily injury and property damage on a combined
single limit basis. Such coverage shall also include hired and non-owned automobile coverage. Policy
shall name the Board of Education as an additional insured.

Umbrella Liability Insurance (if applicable):

Vendor shall provide an umbrella or excess liability policy in excess (without restriction or limitation) of
those limits and coverages described in items (A) through (C). Such policy shall contain limits of
liability in the amount of $5,000,000 each occurrence and $5,000,000 in the aggregate.

As to the insurance required, the insurer(s) and/or their authorized agents shall provide the Board of
Education certificates of insurance prior fo execution of the agreement by the Board of Education
describing said coverage.

QUESTIONS: For questions regarding the bidding procedure, contact Elio Longo, Jr., Director of School
Business Operations, at (203) 341-1001. For questions regarding the INSTALLATION OF MASS
NOTIFICATION EQUIPMENT, contact Ted Hunyadi at

203-341-1271.

NOTE: By bidding on this contract the vendor agrees that any or all past clients may be contacted by the Westport
School System. The vendors bidding on this contract also agree to release and discharge by bidding on this contract for
the vendor him/herself, his/her heirs executors administrators and assigns, release acquit and forever discharge the
Westport School System, its Board of Education and all employees and any or all other persons, firms and corporations
of and from any and all actions, causes of actions, claims or demands for damages, costs, loss of services, expenses,
compensation, consequential damage or any other thing whatsoever, on account of, or in any way growing out of any
former client contacted by the Westport School System to obtain an opinion regarding any work performed by your
company. The above release shall also include and apply to any former client contacted.
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DRUG-FREE WORKPLACE CERTIFICATE

I hereby certify that this company:

1.

Has a published statement notifying employees that the unlawful manufacture, distribution, dispensing,
possession, or use of a controlled substance is prohibited in the workplace and that this statement specifies
the actions which will be taken against employees for violations of such prohibition.

Has a written policy informing employees about the dangers of drug abuse in the workplace, the firm’s
policy of maintaining a drug free workplace, any available counseling, rehabilitation, and employee
assistance programs, and the penalties which may be imposed upon employees for drug abuse violations,

Each employee engaged in providing the commaodities or contractual services which are being bid was given
a copy of the statements specified in paragraphs 1 and 2, above.

In the statement specified in paragraph 1, the employees have been notified that, as a condition of working
on the commodities or contractual services which are under bid, the employee will abide by the terms of the
statement and will notify the employer of any conviction of, or plea of “guilty” or of “nolo contendere” to
any violation of any controlled substance law of the United States or of any state, for a violation occurring in
the workplace no later that five (5) days after such conviction or plea.

This firm will impose a sanction on or require the satisfactory participation in a drug abuse assistance
program or a rehabilitation program, if such are available in the employee’s community, by any employee

who is so convicted.

This firm will make a good faith effort to continue to maintain a drug free workplace.

As the person authorized to sign this statement, I certify that this firm fully complies with the above
requirements.

Signature: Date:

Print Name:

Company:

Revised 1993
DrugFreeWkplaceCert (forms)
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Appendix A
INSURANCE PROCEDURE
Westport Public Schools
Westport, CT
PLEASE NOTE:

RETURN THIS COMPLETED FORM WITH YOUR BID (if applicable). FAILURE TO DO SO MAY RESULT IN YOUR
BID BEING REJECTED.

Please take the insurance requirements of the BID to your agent/broker immediately upon receipt of the BID documents to determine
your existing coverage and any costs for new or additional coverage required for the work noted in BID. Any BID’s that contain
exceptions to the insurance requirements may be considered non-responsive and may be rejected.

STATEMENT OF VENDOR:

I'have read the insurance requirements for this work and have taken the documentation to my insurance agent/broker.
BID/RFP cost reflects any additional costs relating to insurance requirements for this work.

H 1 am awarded this BID, I or my insurance agent shall submit all of the required insurance documentation to Westport
Public Schools Business Office within ten (10) days after the date of the award of the BID.

Signature Date

Print Vendor Name
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WESTPORT PUBLIC SCHOOLS, WESTPORT CT
REQUEST FOR BID

INSTALLATION OF FIRE ALARM EQUIPMENT, PAGING EQUIPMENT AND
MASS NOTIFICATION EQUIPMENT

TABLE OF CONTENTS

L. General Requirements
II. Materials and Methods
ITII. Supplemental Installation Guidelines and Requirements

IV. Specification; Intelligent Reporting Fire Detection System,
(attached pages 1-20)

V.  Building Overview Drawings (reference 8 attached overview
drawings)

VI. System Riser Diagrams (reference 8 attached riser diagrams)
VII. Related Contents

Section 260553

Section 280513

Section 280528

Section 280544

15-012-BOE Mass Notification Page 8 of 48




Westport Public Schools Westport, CT

L Fire Alarm System / Paging System / Mass Notification System General
Requirements

The contractor shall provide a complete integrated mass notification system, including all
devices, equipment, wiring and conduit. Applicable codes for this project include NFPA,
Connecticut Fire Safety Code, International Building code and the National Elecirical Code. The
system shall also comply with requirements of the National Board of Fire Underwriters’, the
Americans with Disabilities Act Accessibility Guidelines and all applicable state, local and
federal codes. Where conflicts exist between code requirements, the more stringent requirement
acceptable to the authority having jurisdiction shall be provided.

Scope of work includes upgrades and modifications to the existing Notifier Fire Alarm Voice
Evacuation Systems and Public Address Systems for eight Westport Public Schools.
Modifications will include additional fire alarm speakers or paging speakers for both the interior
and exterior of all schools, amplifiers, speaker control cards, and power supplies. Additional
mass notifications system messages will be provided for emergency lockdown system messages
which will be in addition to the existing fire alarm emergency messages, New emergency
lockdown buttons will be provided and installed within the administrative areas of all schools.

Mass notification system messages shall be activated by emergency lockdown buttons located in
administrative areas which shall annunciate voice messages throughout all fire alarm speakers
within a school in all areas simultaneously. In addition to activating messages throughout the fire
alarm system lockdown, emergency messages shall also be distributed throughout all public
address speakers, close all fire doors and activate emergency lockdown message at the Westport
Police Department.

1L Materials & Methods

The following information summarizes the desired materials and methods for the fire alarm and
system. Refer to specifications for additional information.

Wiring method throughout the facility will be Fire Alarm MC Cable. In certain areas subject to
physical damage, conduit and wire shall be used as specified. Where wiring must be exposed in
finished spaces, surface non-metallic raceway (Wiremold or approved equal) shall be utilized,
and shall be colored to match the surface it is mounted on. Raceways should be concealed where
possible. Existing conduits routed underground to outbuildings or equipment on site for fire
alarm may be re-used if they are of adequate size, in good condition and contain only fire alarm
wiring. Any new conduits required to be run to outbuildings or site equipment shall be routed
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underground in rigid galvanized steel conduit at the code required burial depth.

All devices and equipment shall be listed UL for fire alarm and listed for the environment it is
installed in. Devices located outdoors or in wet/damp environments shall be weatherproof type.
All devices shall be located such that adequate serviceability is possible.,

Where existing devices are removed and an empty box or hole remains, provide patching and a
cover plate painted to match adjacent surfaces. All painting and patching due to demolition or
physical damage caused during installation of new work shall be the responsibility of the
electrical alarm contractor.

All fire stopping and sealing shall be the responsibility of the installation contractor.

III. Supplemental Installation Guidelines and Requirements

Contractors shall allow preliminary post contract award time for walk troughs at all schools to
field determined location of all interior and exterior speakers, emergency lockdown buttons and
- ancillary equipment as required.

High School - 6 hours

Middle Schools - 4 hours

Elementary Schools - 2 hours

All exterior speakers will be an average of 80 foot spacing with a maximum of 100 foot spacing
allowed.

All intertor speakers will be an average of 40 foot spacing with a maximum of 60 foot spacing
allowed.

New speaker quantities are to be provided as shown on building overview drawings.
New lockdown button quantities are to be provided as shown on building overview drawings.

Equipment wiring to be provided as shown on system riser diagrams.
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Iv. Additional Requirements

Contractor is responsible for disposing of all obsolete or damaged equipment replaced by them
under this contract.

All work in the building that disturbs paint must be carried out in full compliance with the
requirements of the U.S. Environmental Protection Agency's "Renovation, Repair, and Painting"
regulations. This includes, but is not limited to: (1) oversight by a contractor registered with the
EPA,(2) use of properly trained workers and supervisors, (3) use of lead-safe work practices, and
where appropriate, (4) surface wipe testing at completion.

Whenever lead paint is disturbed during the project, lead-safe work practices, as defined by the
U.S. Environmental Protection Agency, will be employed

Bidder must submit at least three (3) current references where similar work was performed by
the bidder

V. Pricing-Contract Time-Available Hours

Pricing--complete price for installation of equipment, programming, testing and NFPA
certification

Three (3) year warranty on all parts provided by contractor,

Available Hours: outside work during school time, inside work to be arranged on second shift
with Westport School System.

Contract Time: Sixty (60) days.

Required: 100% Performance and Payment Bond
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Westport Public Schools

INTELLIGENT REPORTING FIRE DETECTION SYSTEM / PAGING SYSTEM / MASS
NOTIFICATION SYSTEM

PART 1.0 - GENERAL

1.1 DESCRIPTION:

A. This section of the specification includes the furnishing, instaliation, connection, festing and
modifications to the existing microprocessor control, intelligent reporting fire alarm equipment required to form
a complete, operative, coordinated system. It shall include, but not be limited to, alarm initiating devices, alarm
notification appliances, Fire Alarm Remote Conirol Panels, auxiliary control devices, transponders, annunciators
and specified herein.

B. The fire alarm system shall comply with requirements of NFPA Standard 72 for
Protected Premises Signaling Systems except as modified and supplemented by this specification. The
system shall be electrically supervised and monitor the integrity of all conductors.

C. The fire alarm manufacturer shall be of the highest caliber and insist on the highest
quality. The system shall be manufactured by an ISO 9001 certified company and meet the
requirements of BS EN9001: ANSI/ASQC Q9001-1994,

D. The FACP and peripheral devices shall be manufactured 100% by a single U.S.
manufacturer (or division thereof).

E. The system and its components shall be Underwriters Laboratories, Inc. listed under
the appropriate UL testing standard as listed herein for fire alarm applications and shall be in
compliance with the UL listing,

1.2 SCOPE:

A. The existing fire alarm voice evacuation system, fire alarm command centers and
public address system shall be modified in accordance to the project specifications and site drawings.

B. Basic Performance:

1. Alarm, trouble and supervisory signals from all intelligent reporting devices
shall be encoded on NFPA Style 6 (Class A) Signaling Line Circuits (SLC).

2, Initiation Device Circuits (IDC) shall be wired Class A (NFPA Style A) as
part of an addressable device connected by the SLC Circuit.

3. Notification Appliance Circuits (NAC) shall be wired Class A (NFPA Style
7) as patt of an addressable device connected by the SLC Circuit.

4. Digitized electronic signals shall employ check digits or multiple polling.

5. A single ground or open on the system signaling line circuit shall not cause
system malfunction, loss of operating power or the ability to report an alarm,

6. Alarm signals arriving at the main FACP shall not be lost following a primary
power failure (or outage) until the alarm signal is processed and recorded.
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7. NAC speaker circuits shall be arranged such that there is a minimum of one
speaker circuit per floor of the building or smoke zone whichever is greater.

8. Audio amplifiers and tone generating equipment shall be electrically
supervised for normal and abnormal conditions.

9. NAC speaker circuits and control equipment shall be arranged such that loss
of any one (1) speaker circuit will not cause the loss of any other speaker circuit in the system.

C BASIC SYSTEM FUNCTIONAL OPERATION

When a fire alarm condition or lockdown condition is detected and reported by one of
the system initiating devices, the following functions shall immediately occur:

1. The system alarm LED on the FACP shall flash.
2. A local piezo electric signal in the control panel shall sound.

3 A backlit 640 character or 80 character LCD display on the FACP shall
indicate all information associated with the fire alarm condition, including the type of alarm point and
its location within the protected premises.

4. All system output programs assigned via control-by-event interlock
programming to be activated by the particular point in alarm shall be executed, and the associated
system outputs (alarm notification appliances and/or relays) shall be activated.

5. Fire alarm voice evacuation messages shall be distributed to all fire alarm
speakers throughout the facility.

6. Emergency lockdown voice evacuation messages shall be distributed to all
speakers throughout the facility to include both fire alarm and paging speakers.

7. All fire doors shali close.
8. Fire alarm activation shall annunciate at fire department via digital dialer.

9. Lockdown activation buttons shall annunciate at police department via digital
dialer.

1.3 SUBMITTALS
A. General:

1. Four copies of all submittals shall be submitted to the Consultant for review.

B. Shop Drawings:

1. Sufficient information, clearly presented, shall be included to determine
compliance with drawings and specifications.

2, Include manufacturer's name(s), model numbers, ratings, power requirements,
equipment layout, device arrangement, complete wiring point-to-point diagrams, and conduit layouts.

2
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3. Show annunciator layout, configurations, and terminations.
C. Manuals:

L. Submit simultaneously with the shop drawings, complete operating and
maintenance manuals listing the manufacturer's name(s), including technical data sheets,

2. Wiring diagrams shall indicate internal wiring for each device and the
interconnections between the items of equipment.

3. Provide a clear and concise description of operation that gives, in detail, the
information required to properly operate the equipment and system.

D. Software Modifications:

1. Provide the services of a Notifier factory trained NICET III authorized
technician to perform all system software modifications, upgrades or changes.

2. Provide all hardware, software, programming tools and documentation
necessary to modify the fire alarm system on site. Modification includes addition and deletion of
devices, circuits, zones and changes to system operation and custom label changes for devices or
zones. The system structure and software shall place no limit on the type or extent of software
modifications on-site. Modification of software shall not require power-down of the system or loss of
system fire protection while modifications are being made.

E. Certifications:

Together with the shop drawing submittal, submit a certification from the major
equipment manufacturer indicating that the proposed supervisor of the installation and the proposed
performer of contract maintenance is a Connecticut authorized representative of the major equipment
manufacturer. Include names and addresses in the certification. Provide certifications for NICET III
Technicians,

1.4 GUARANTY:
All work performed and all material and equipment furnished under this contract shall be free
from defects and shall remain so for a period of at least one (1) year from the date of acceptance. The

full cost of maintenance, labor and materials required to correct any defect during this one year period
shall be included in the submittal bid.

1.5 APPLICABLE STANDARDS AND SPECIFICATIONS:

The specifications and standards listed below form a part of this specification. The system
shall fully comply with the latest issue of these standards.

A National Fire Protection Association (NFPA) - USA:

No. 12 CO2 Extinguishing Systems

No. 12A & 12B Halon Extinguishing Systems

No. 15 Water Spray Systems

No. 16 Foam/Water Deluge and Spray Systems
No. 72-1993  National Fire Alarm Code

No. 101 Life Safety Code

B. Underwriters Laboratories Inc. (UL) - USA:
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No. 268 Smoke Detectors for Fire Protective

Signaling Systems

No. 864 Control Units for Fire Protective
Signaling Systems

No. 268A Smoke Detectors for Duct Applications

No. 521 Heat Detectors for Fire Protective

No. 464 Audible Signaling Appliances

No. 38 Manually Actuated Signaling Boxes

No. 346 Waterflow Indicators for Fire Protective
Signaling Systems

No. 1076 Conirol Units for Burglar Alarm
Proprietary Protective Signaling Systems

No. 1971 Visual Notification Appliances

C. Local and State Building Codes.

D. All requirements of the Authority Having Jurisdiction (AILJ).

E. Distributor of fire alarm to be an approved UUJS certified company.
1.6 APPROVALS:

A. The system shall have proper listing and/or approval from the following nationally
recognized agencies:

UL Underwriters Laboratories Inc.
FM  Factory Mutual

B. The fire alarm control panel shall meet UL Standard 864 (Control Units) and UL
Standard 1076 (Proprietary Burglar Alarm Systems),

PART 2.0 PRODUCTS
2.1 EQUIPMENT AND MATERIAL, GENERAL:

A. All equipment and components shall be new, and the manufacturer’s current model.
The materials, appliances, equipment and devices shall be tested and listed by a nationally recognized
approvals agency for use as part of a protective signaling system, meeting the National Fire Alarm
Code.

B. All equipment and components shall be installed in strict compliance with
manufacturers' recommendations. Consult the manufacturer's installation manuals for all wiring
diagrams, schematics, physical equipment sizes, etc., before beginning system installation.

C. All equipment shall be attached to walls and ceiling/floor assemblies and shall be held
firmly in place (e.g., detectors shall not be supported solely by suspended ceilings). Fasteners and
supports shall be adequate to support the required load.

D. All equipment proposed is based on Notifier. No other systems will be considered.

E. Integrated Technical Systems Wallingford, Connecticut shall provide the equipment
and technical services to all bidding contractors.

22 CONDUIT/MC CABLE:
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A, Conduit:

1. Conduit shall be in accordance with the National Electrical Code (NEC), local
and state requirements.

2. All wiring in exposed areas which are not used for vertical risers shall be
installed in conduit or raceway. Conduit fill shall not exceed 40 percent of interior cross sectional area
where three or more cables are contained within a single conduit.

3. MC Cable must be separated from any open conductors of power, or Class 1
circuits, and shall not be placed in any conduit, junction box or raceway containing these conductors,
per NEC Article 760-29,

4, Wiring for 24 volt DC control, alarm notification, emergency communication
and similar power-limited auxiliary functions may be run in the same conduit as initiating and
signaling line circuits. All circuits shall be provided with transient suppression devices and the system
shall be designed to permit simultaneous operation of all circuits without interference or loss of
signals,

5. Conduit shall not enter the fire alarm control panel, or any other remotely
mounted control panel equipment or backboxes, except where conduit entry is specified by the FACP
manufacturer,

6. Conduit shall be 3/4 inch (19.1 mm) minimum,
B. MC Cable:

L. All wiring used for main riser cables shall be MC Cable as manufactured by
AFC or equal.

2. Wiring shall be in accordance with local, state and national codes (e.g., NEC
Article 760) and as recommended by the manufacturer of the fire alarm system. Number and size of
conductors shall be as recommended by the fire alarm system manufacturer, but not less than 18 AWG
(1.02 mm) for initiating device circuits and signaling line circuits, and 14 AWG (1.63 mm) for
notification appliance circuits.

3. All wire and cable shall be listed and/or approved by a recognized testing
agency for use with a protective signaling system.

4, Wire and cable not installed in conduit must be MC Cable and shall have a
fire resistance rating suitable for the installation as indicated in NFPA 0.

5 All field wiring shall be completely supervised.

C. Terminal Boxes, Junction Boxes and Cabinets:

All boxes and cabinets shall be UL listed for their use and purpose.

D. Initiating circuits shall be arranged to serve like categories (manual, smoke,
waterflow). Mixed category circuitry shall not be permitted except on signaling line circuits connected
to intelligent reporting devices.

E. The fire alarm control panel and remote transponders shall be connected to a separate
dedicated branch circuit, maximum 20 amperes. This circuit shall be labeled at the main power

15-012-BOE Mass Notification Page 16 of 48




distribution panel as FIRE ALARM. Fire alarm control panel primary power wiring shall be 12 AWG.
The control panel cabinet shall be grounded securely to cither a cold water pipe or grounding rod.

23  MAIN FIRE ALARM CONTROL PANEL:

A. The specification is based on modifying the existing Notifier Fire Alarm Voice
Evacuation System Control Panels within eight separate schools. The system shall contain a
microprocessor based Central Processing Unit (CPU). The CPU shall communicate with and control
the following types of equipment used to make up the system: intelligent addressable smoke and
thermal (heat) detectors, addressable modules, printer, annunciators, and other system controlled
devices.

B. Operator Control:
1. Acknowledge Switch:

A, Activation of the control panel acknowledge switch in response to
new alarms and/or troubles shall silence the local panel piezo electric signal and change the alarm and
trouble LEDs from flashing mode to steady-ON mode. If multiple alarm or trouble conditions exist,
depression of this switch shall advance the 640-character LCD display to the next alarm or trouble
condition,

B. Depression of the Acknowledge switch shall also silence all remote
annunciator piezo sounders.

2. Alarm Silence Switch:
Activation of the alarm silence switch shall cause all programmed alarm
notification appliances and relays to return to the normal condition after an alarm condition. The
selection of notification circuits and relays that are silence able by this switch shall be fully field

programmable within the confines of all applicable standards. The FACP software shall include
silence inhibit and auto-silence timers.

3. Alarm Activate (Drill) Switch:

The Alarm Activate switch shall activate all notification appliance circuits.
The drill function shall latch until the panel is silenced or reset.

4, System Reset Switch:
Activation of the System Reset switch shall cause all electronically-latched
initiating devices, appliances or software zones, as well as all associated output devices and circuits, to
return to their normal condition.

5. Lamp Test:

The Lamp Test switch shall activate all system LEDs and light cach segment
of the liquid crystal display.

C. System Capacity and General Operation:

1. The control panels shall provide a minimum of 1 - 10 SLC circuits and be
capable of expansion from 318 to 3180 intelligent/addressable devices.
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2, The system shall include Form-C alarm, trouble, supervisory, and security
relays rated at a minimum of 3.0 amps @ 30 VDC. It shall also include four Class B (NFPA Style Y)
or Class A (NFPA Style Z) programmable notification appliance circuits.

3. Output modules (signal, speaker, telephone, or relay), each with 6 circuits.
These circuits shall be Class A (NFPA Style D) or Class A (NFPA Style Z) per the project drawings.

4, The fire alarm control panel shall include a full featured operator interface
control and annunciation panel that shall include a backlit Liquid Crystal Display (LCD), individual

color coded system status LEDs, and an alphanumeric keypad for the field programming and control
of the fire alarm system.

5. All programming or editing of the existing program in the system shall be
achieved without special equipment and without interrupting the alarm monitoring functions of the fire
alarm control panel. The system shall be fulfy programmable, configurable, and expandable in the
field without the need for special tools, PROM programmers or PC based programmers. It shall not
require replacement of memory ICs to facilitate programming changes.

6. The system shall allow the programming of any input to activate any output or
group of outputs. Systems which have limited programming (such as general alarm), have complicated
programming (such as a diode matrix), or require a laptop personal computer are not considered
suitable substitutes.

7. The FACP shall provide the following features:

A.) Drift compensation to extend detector accuracy over life. Drift
compensation shall also include a smoothing feature, allowing transient noise signals to be filtered out.

B.) Detector sensitivity test, meeting requirements of NFPA 72, Chapter 7.

C.) Maintenance alert, with two levels (maintenance alert/maintenance
urgent), to warn of excessive smoke detector dirt or dust accumulation.

D.) Nine sensitivity levels for alarm, selected by detector. The system
shall also include up to nine levels of pre-alarm, selected as a percentage of the alarm level, in steps
from 90% down to 50%.

E.) System status reports to display or printer.

F.) Alarm verification, with verification counters.

G.) PAS pre-signal, meeting NFPA 72 3-8.3 requirements.

H.) Rapid manual station reporting {(under 3 seconds).

1.) Non-alarm points for general (non-fire) control.

1) Periodic detector test, conducted automatically by the software.

K.) Self optimizing pre-alarm for advanced fire warning, which allows each
detector to learn its particular environment and set its pre-alarm level to just above normal peaks.

L.) Cross zoning with the capability of counting: two detectors in alarm, two
softwate zones in alarm, or one smoke detector and one thermal detector.

M.) Walk test, with a check for two detectors set to same address.
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N.) Control-by-time for non-fire operations, with holiday schedules.
0.) Day/night automatic adjustment of detector sensitivity.
P.) Device blink control for sleeping areas,

Q.) UL-1076 security moaitor points,

8. The FACP shall be capable of coding notification circuits in march time (120
PPM), temporal (NFPA 72 A-2-2.2.2), and California code.
D. Central Microprocessor
1. The microprocessor shall be a state-of-the-art, high speed, 16 bit RISC device

and it shall communicate with, monitor and control all external interfaces. It shall include an EPROM
for system program storage, non-volatile memory for building-specific program storage, and a "watch
dog" timer circuit to detect and report microprocessor failure.

2. The microprocessor shall contain and execute ali control-by-event programs
for specific action to be taken if an alarm condition is detected by the system. Control-by-event
equations shall be held in non-volatile programmable memory, and shall not be lost even if system
primary and secondary power failure occurs.

3. The microprocessor shall also provide a real-time clock for time annotation of
system displays, printer, and history file. The time-of-day and date shall not be lost if system primary
and secondary power supplies fail. The real time clock may also be used to control non-fire functions
at programmed time-of-day, day-of-week, and day-of-year.

4. A special program check function shall be provided to detect common
Operator eITors,

5. An auto-program (self-learn) function shall be provided to quickly install
initial functions and make the system operational.

6. For flexibility and to ensure program validity, an optional Windows(TM)
based program utility shall be available. This program shall be used to off-line program the system
with batch upload/download. This program shall also have a verification utility which scans the
program files, identifying possible errors. It shall also have the ability to compare old program files to
new ones, identifying differences in the two files to allow complete testing of any system operating
changes. This shall be in compliance with the NFPA 72 requirements for testing after system
modification.

E. Display

1, The display shall provide all the controls and indicators used by the system
operator and may also be used to program all system operational parameters.

2, The display shall include status information and custom alphanumeric labels
for all intelligent detectors, addressable modules, internal panel circuits, and software zones.

3. The display shall include an 80-character back-lit alphanumeric Liquid
Crystal Display (LCD). It shall also provide 8 Light-Emitting-Diodes (LEDs, that indicate the status of
the following system parameters: AC POWER, FIRE ALARM, PREALARM WARNING,
SECURITY ALARM, SUPERVISORY SIGNAL, SYSTEM TROUBLE, DISABLED POINTS, and
ALARM SILENCED.
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4. The display keypad shall be an easy to use QWERTY type keypad, similar to
a PC keyboard. This shall be part of the standard system and have the capability to command all
system functions, entry of any alphabetic or numeric information, and field programming. Two
different password levels shall be provided to prevent unauthorized system control or programming,

5. The display shall include the following operator control switches:
ACKNOWLEDGE, ALARM SILENCE, ALARM ACTIVATE (drill), SYSTEM RESET, and LAMP
TEST.

F. Signaling Line Circuits (SLC)

1. The system shail include from one to ten SLC circuits. Each SLC interface
shall provide power to and communicate with up to 159 intelligent detectors (ionization, photoelectric
or thermal) and 159 intelligent modules {monitor or control) for a system capacity of 3180 devices.
Bach SLC loop shall be capable of NFPA 72 Style 6 (Class A) wiring.

2. The Loop Control Module (LCM) shall receive analog information from all
intelligent detectors to be processed to determine whether normal, alarm, pre-alarm, or trouble
conditions exist for each detector. The software shall automatically maintain the detector's desired
sensitivity level by adjusting for the effects of environmental factors, including the accumulation of
dust in each detector. The analog information shall also be used for automatic detector testing and for
the automatic determination of detector maintenance requirements.

3. The detector software shall meet NFPA 72, Chapter 7 requirements and be
certified by UL as a calibrated sensitivity test instrument.

4. The detector software shall allow manual or automatic sensitivity adjustment.
G. Serial Interfaces

L. The system shall include two serial EIA-232 interfaces. Each interface shall
be a means of connecting UL Listed Electronic Data Processing (EDP) peripherals,

2. One EIA-232 interface shall be used to connect an UL-Listed 40 or 80 column
printer. Printers which are not UL-Listed are not considered acceptable substitutes.

4, The system shall include an EIA-485 port for the serial connection of optional
annunciators and remote LCD displays.

5. The EIA-485 interface may be used for network connection to a proprietary
receiving unit.

H. Notification Appliance Circuit (NAC) Module

1. The notification appliance circuit module shall provide six fully supervised
Class A or B (NFPA Style Z or Y) notification circuits. An expansion circuit board shall allow
expansion to eight circuits per module.

2, The notification circuit capacity shall be 3.0 amperes maximum per circuit
and 6.0 amperes maximum per module.

3. The module shall not affect other module circuits in any way during a short
circuit condition.
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4, The notification circuit module shall be provided with removable wiring
terminal blocks for ease of installation and service. The terminal strips shall be UL listed for use with
up to 12 AWG wire.

5. Each circuit shall be capable of, through system programming, deactivating
upon depression of the signal silence switch.

L. Control Relay Module
1. The control refay module shal! provide six Form-C auxiliary relay circuits
rated at S amperes, 28 VDC. An expansion circuit board shall allow expansion to eight Form-C relays
per module.

2. Each relay circuit shall be capable of being activated (change in state) by any
initiating device or from any combination of initiating devices.

3. The control relay module shall be provided with removable wiring terminal
blocks for ease of installation and service. The terminal blocks shall be UL listed for use with up to 12
AWG wire.

I Voice Control Module

1. The voice control (speaker circuit) module shall provide three fully
supervised Class A (NFPA Style Z) speaker circuits.

2. Each speaker circuit shall be capable of switching up to 30 watts maximum
per circuit or 60 watts per four circuit module.

3. If a short-circuit trouble occurs on one of the circuits, that circuit will not
activate on either manual or automatic command.

4. The voice control module shall be provided with removable wiring terminal
blocks for ease of installation and service. The terminal strips shall be UL Listed for use with up to 12
AWG wire.

5. Fach speaker circuit module may be programined to activate on activation of
the All-Call switch and to deactivate upon pressing the signal silence switch.

K. Enclosures:

1. The control panel shall be housed in a UL-listed cabinet suitable for surface or
semi-flush mounting, The cabinet and front shall be corrosion protected, given a rust-resistant prime
coat, and manufacturer's standard finish.

2. The back box and door shall be constructed of .060 steel with provisions for
electrical conduit connections into the sides and top.

3. The door shall provide a key lock and shall include a glass or other
transparent opening for viewing of all indicators. For convenience, the door may be selected for either
right or left hand hinging.

L. Digital Voice Command Center (DVCC)

The Digital Voice Command Center (DVCC) shall contain equipment required for all

audio control, telephone system control, signaling and supervisory functions. This shall include
10
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amplifiers, tone generators, digital voice units, a microphone and a main telephone handset. The voice
command center shall be an integral part of the fire alarm system. Systems which require separate, non
integrated voice systems are not considered suitable substitutes.

Function: The voice command center equipment shalt perform the following
functions:

1. Operate as a supervised single channel or dual channel emergency voice
communication system.

2, Provide automatic custom digital recorded voice message and tone
generation.

3. Provide a hand held microphone with priority push-to-talk switch.

4, Provide an all-call switch and indicator to quickly activate all speaker circuits,

M. Power Supply:

1. The main power supply for the fire alarm control panel shall provide 6.0 amps
of available power for the control panel and peripheral devices.

2. Provisions will be made to allow the audio-visual power to be increased as
required by adding modular expansion audio-visual power supplies.

3. Positive-Temperature-Coefficient (PTC) thermistors, circuit breakers, or other
over-current protection shall be provided on all power outputs, The power supply shall provide an
integral battery charger for use with batteries up to 55 AH or may be used with an external battery and
charger systems. Battery arrangement may be configured in the field.

4, The main power supply shall continuously monitor all field wires for earth
ground conditions, and shall have the following LED indicators:

Ground Fault LED
Battery Fail LED
AC Power Fail LED

5. The main power supply shall operate on 120 VAC, 60 Hz, and shall provide
all necessary power for the FACP.

6. The main power supply shall provide a battery charger for 60 hours of
standby using dual-rate charging techniques for fast battery recharge.

7. The main power supply shall provide a very low frequency sweep earth detect
circuit, capable of detecting earth faults on sensitive addressable modules.

8. The main power supply shall provide meters to indicate battery voltage and
charging current.
9. All circuits shall be power-limited, per 1995 UL864 requirements.
N. Audio Amplifiers (Size amplifiers with a minimum spare capacity of 20% and provide

a minimum of one backup amplifier for each transponder shown.)
1, The audio amplifiers will provide audio power (@ 25 Volts RMS) for
distribution to the speaker circuits.
11
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2. Multiple audio amplifiers may be mounted in the fire alarm control panel
using additional cabinets if necessary.

3. The audio amplifiers shall include an integral power supply, and shal provide
the following controls and indicators:

Normal Audio Level LED
Incorrect Audio Level LED
Brownout LED

Battery Trouble LED
Amplifier Trouble LED
Audio Amplifier Gain Adjust

4, Adjustment of the correct audio level for the amplifier shall not require any
special tools or test equipment.

5. All termina! blocks for the connection of field wiring shall have a removable
plug-in and be hardwired to allow for ease of field wire installation in a cabinet or at a remote location.

6. The amplifier shall include audio input and amplified output supervision,
back-up input, and automatic switch-over to back up (if primary amplifier should fail).

7. Amplifiers shail be backed up in groups (one amplifier backs up several).
Q. Prerecorded Voice - Audio Message Generator
1. The voice communication system shall be capable of transmitting a

prerecorded voice message to all speakers in the building, or to any programmed group of speakers.

2. Actuation of any alarm initiating device shall cause a pre-recorded message to
sound over the speakers. The message shall be repeated four times.

3. A built-in microphone shall be provided to allow paging through speaker
circuits and shall have priority over the alarm message.

4, The message generator shall provide an interface to allow paging through
telephone circuits.

5. The audio message generator shall have the following controls and indicators

to allow for proper operator understanding and control,

Audio Level Normal LED

All Call LED

On-Line LED

Amplifier Trouble LED
Speaker Trouble LED

All Call Switch

Local Speaker Volume Control

6. The prerecorded message shall be stored on a non-volatile read only memory
chip. The message shall be up to 24 seconds in length. An optional random access chip shail be
available for a field programmable message. This message shall be programmed through the system's
microphone or downloaded via a cassette recorder. Systems which utilize prerecorded memory storage
other than on ROM type memory chips are not suitable substitutes.

12
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P. Specific System Operations

1. Smoke Detector Sensitivity Adjust: A means shall be provided for adjusting
the sensitivity of any or all addressable intelligent detectors in the system from the system keypad.
Sensitivity range shall be within the allowed UL window and have a minimum of 9 levels.

2. Alarm Verification: Each of the intelligent addressable smoke detectors in the
system may be independently selected and enabled to be an alarm verified detector. The alarm
verification delay shall be programmable from 5 to 30 seconds and each detector shall be able to be
selected for verification. The FACP shall keep a count of the number of times that each detector has
entered the verification cycle. These counters may be displayed and reset by the proper operator
commands.

3. Point Disable: Any addressable device or conventional circuit in the system
may be enabled or disabled through the system keypad.

4, Point Read: The system shall be able to display or print the following point
status diagnostic functions:

Device status

Device type

Custom device label

View analog detector values
Device zone assignments
All program parameters

o o oW

5. System Status Reports: Upon command from an operator of the system, a
status report will be generated and printed, listing all system status.

6. System History Recording and Reporting: The fire alarm control panel shall
contain a history buffer that will be capable of storing up to 1000 events. 200 cvents shall be dedicated
to alarm and the remaining events are general purpose, Each of these activations will be stored and
time and date stamped with the actual time of the activation. The contents of the history buffer may be
manually reviewed, one event at a time, or printed in its entirety.

The history buffer shall use non-volatile memory. Systems that use volatile
memory for history storage are not acceptable substitutes.

7. Automatic Detector Maintenance Alert: The fire alarm control panel shall
automaticaily interrogate each intelligent detector and shall analyze the detector responses over a
period of time. If any intelligent detector in the system responds with a reading that is above or below
normal limits, then the system will enter the trouble mode, and the particular detector will be
annunciated on the system display, and printed on the optional printer. This feature shall in no way
inhibit the receipt of alarm conditions in the system, nor shall it require any special hardware, special
tools or computer expertise to perform.

8. Pre-Alarm Function: The system shall provide two levels of pre-alarm
warning to give advance notice of a possible fire situation. Both pre-alarm levels shall be fully field
adjustable. The first level shall give an audible indication at the panel. The second level shall give an
audible indication and may also activate control relays. The system shall also have the ability to
activate local detector sounder bases at the pre-alarm level, to assist in avoiding nuisance alarms.

9, Software Zones: The FACP shall provide 99 software zones and 10 additional
special function zones.

13
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10. The fire alarm control panel shall include a walk test feature. It shall inciude
the ability to test initiating device circuits and notification appliance circuits from the field without
returning to the panel to reset the system. Operation shall be as follows:

A. Alarming an initiating device shall activate programmed outputs,
which are selected to participate in walk test, for 3 seconds.

B. Introducing a trouble into the initiating device shall activate the
programmed outputs for 8 seconds.

C. Walk test shall be selectable on a per device/circuit basis. All devices
and circuits which are not selected for walk test shall continue to provide fire protection and if an
alarm is detected, will exit walk test and activate all programmed alarm functions.

D. All devices tested in walk test shall be recorded in the history buffer.

11, Waterflow Operation (Provide one FMM-1 for Each)

An alarm from a waterflow detection device shall activate the appropriate
alarm message on the 640 character display, turn on all programmed notification appliance circuits and
shall not be affected by the signal silence switch.

12. Supervisory Operation (Provide one FMM-1 for Each)

An alarm from a supervisory device shall cause the appropriate indication on
the 640 character display, light a common supervisory LED, but will not cause the system to enter the
trouble mode.

13. Signal Silence Operation

The FACP shall have the ability to program each output circuit (notification,
relay, speaker etc.) to deactivate upon depression of the signal silence switch.

14. Non-Alarm Input Operation
Any addressable initiating device in the system may be used as a non-alarm
input to monitor normally-open contact type devices. Non-alarm functions are a lower priority than
fire alarm initiating devices.

24  SYSTEM COMPONENTS:

A, Speakers (Speaker/Strobes are fo meet requirements of both paragraphs A and B)

L. All speakers shall operate on 25 VRMS or with field selectable output taps
from 0.5 to 2.0 Watts.
2, Speakers in corridors and public spaces shall produce 2 nominal sound output

of 84 dBA at 10 feet (3m).

3. Frequency response shall be a minimum of 400 HZ to 4000 HZ.
4. The back of each speaker shall be sealed to protect the speaker cone from
damage and dust.

14
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B. Strobe lights shall meet the requirements of the ADA, UL Standard 1971, NFPA 2002
and shall meet the following criteria:

1. The pulse duration shall be between minimum of one second and maximum
of two seconds.

2. Strobe intensity shall meet the requirements of UL 1971, NFPA 2002 and
ADA.

3. All visual units shall be synchronized to meet ADA requirements using sync
moduies.

C. Alphanumeric LCD Type Annunciator
I. The alphanumeric display annunciator shall be a supervised, remotely located

back-lit LCD display containing a minimum of eighty (640} characters for alarm annunciation in clear
English text.

2. The LCD annunciator shall display all alarm and trouble conditions in the
system,

3. An audible indication of alarm shall be integral to the alphanumeric display.

4., The display shail be UL listed for fire alarm application.

5. It shall be possible to connect up to 32 LCD displays and be capable of wiring

distances up to 6000 feet from the control panel.

6. The annunciator shall connect to a separate, dedicated "terminal mode" EIA-
485 interface. This is a two-wire connection and shall be capable of distances to 6,000 feet, Each
terminal mode LCD display shall mimic the main control panel.

7. The system shall allow a minimum of 32 terminal mode LCD annunciators.
Up to 10 LCD annunciators shall be capable of the following system functions: Acknowledge, Signal
Silence and Reset which shall be protected from unauthorized use by a key switch or password.

8. Provide annunciator key switch to enable or disable operation of annunciator
membrane contro! switches.

D. All interfaces and associated equipment are to be protected so that they will not be
affected by voltage surges or line transients consistent with UL standard 864.

E. Field Wiring Terminal Blocks
For ease of service all panel I/O wiring terminal blocks shall be removable, plug-in

types and have sufficient capacity for 18 to 12 AWG wire, Terminal blocks which are permanently
fixed are not acceptable,

F. Annunciator Control Module
G. Transponders
1. Transponders shall be listed under UL category UOJZ as an independent,

local fire alarm control unit as well as being listed as a critical component in a multiplex fire alarm
system. Transponders shall be located where shown on the plans.

15
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The transponder shall serve as the interface between initiating fire devices,
controlled signaling devices, and each FACP node. The supervised multiplex communication port
shall be an integral part of the transponder.

2. Each transponder shall be powered from a local power supply, and shall
provide all power necessary for its own operation, including standby power.

3. Transponders shall communicate with, and be controlled by, the host FACP
via a 2-wire communications loop. The communications loop shall operate as an NFPA Style 6.

4, Transponders shall be used to house amplifiers, batteries and power supplies
to allow true distributed processing and amplification,

5. Each transponder shall have the following indicators and operator controls:
a. Alarm Acknowledge/Reset Switch
b. Power LED
c. System Alarm LED
d. System Trouble LED
e. Local Piezoelectric Signal
f. Red Alarm Per Initiating Device Circuit
g Green On/Off LED Per Notification Appliance
Circuit or Relay
6. Each transponder shall be capable of expansion of up to 36 field circuits per

row of the following types in any mix:

A. Initiating Device Circuits (IDC): 1IDCs may be added to the
transponder in groups of 6 Style D (Class A) circuits. Each circuit shall be capable of monitoring up
to 30 compatible 2-wire smoke detectors, and/or any number of contact type initiating devices.

B. Fire Fighter's Telephone Circuits: Firefighter's telephone circuits may
be added to the transponder in groups of up to 6 circuits.

C. Fire alarm speaker circuits: Fire alarm speaker circuits may be added
to the transponder in groups of up to 8 circuits. Each circuit shall be cable of supervising the field
circuit, and of transmitting up to 30 watts of audio power,

D. Auxiliary Control Relay Outputs: Auxiliary relay outputs may be
added to the transponder in groups of eight individually controfled single Form-C circuits, or four dual
Form-C circuits. All Auxiliary circuits shall be rated 2 A. @ 30 VDC.

2.5 SYSTEM COMPONENTS - ADDRESSABLE DEVICES
A. Addressable Devices - General

1. Addressable devices shall use simple to install and maintain decade
(numbered 1 to 16) type address switches.

2. Addressable devices which use a binary address setting method, such as a Dip
switch, are difficult to install and subject to installation error. This type of device is not an allowable
substitute.

3. Detectors sha!l be intelligent (analog) and addressable, and shall connect with
two wires to the fire alarm control panel signaling line circuits,

16
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4, Addressable smoke and thermal detectors shall provide dual alarm and
power/polling LEDs. Both LEDs shall flash under normal conditions, indicating that the detector is
operational and in regular communication with the control panel, and both LEDs shall be placed into
steady illumination by the control panel, indicating that an alarm condition has been detected. If
required, the LED flash shall have the ability to be removed from the system program. An output
connection shall also be provided in the base to connect an external remote alarm LED.

5. Smoke detector sensitivity shall be set in the fire alarm control panel and shall
be adjustable in the field through the field programming of the system. Sensitivity may be
automatically adjusted by the panel on a time-of-day basis.

6. Using software in the FACP, detectors shall automatically compensate for
dust accumulation and other slow environmental changes that may affect their performance. The
detectors shall be listed by UL as meeting the calibrated sensitivity test requirements of NFPA
Standard 72, Chapter 7.

7. The detectors shall be ceiling-mount and shall include a separate twist-lock
base with tamper proof feature. Base shall include a sounder base with a built-in (local) sounder rated
at 85 DBA minimunm, a relay base and an isolator base designed for Style 7 applications.

8. The detectors shall provide a test means whereby they will simulate an alarm
condition and report that condition to the control panel. Such a test may be initiated at the detector
itself (by activating a magnetic switch) or initiated remotely on command from the control panel.

9. Detectors shall also store an internal identifying type code that the control
panel shall use to identify the type of device ION, PHOTO, THERMAL).

10. Detectors will operate in an analog fashion, where the detector simply
measures its designed environment variable and transmits an analog value to the FACP based on reai-
time measured values. The FACP software, not the detector, shall make the alarm/normal decision,
thereby allowing the sensitivity of each detector to be set in the FACP program and allowing the
system operator to view the current analog value of each detector.

11. Detectors shall provide address-setting means using decimal switches and
shall also store an internaf identifying code that the control panel shall use to identify the type of
device. LEDs shall be provided that shall flash under normal conditions, indicating that the device is
operational and is in regular communication with the control panel.

12. A magnetic test switch shall be provided to test each detector for 100%
obscuration, reported to the FACP,

13. Addressable devices shall provide address-setting means using decimal
switches and shall also store an internal identifying code that the control panel shall use to identify the
type of device. LED(s) shall be provided that shall flash under normal conditions, indicating that the
device is operational and is in regular communication with the control panel.

14. A magnetic test switch shall be provided to test detectors and modules.
Detectors shall report an indication of an analog value reaching 100% of the alarm threshold.

B. Addressable Manual Pull Box

1. Addressable pull boxes shall, on command from the control panel, send data
to the panel representing the state of the manual switch and the addressable communication module
status. They shall use a key operated test-reset lock, and shall be designed so that after actual
emergency operation, they cannot be restored to normal use except by the use of a key.

17
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2. All operated stations shall have a positive, visual indication of operation and
utilize a key type reset.

3. Manual stations shall be constructed of Lexan with clearly visible operating
instructions provided on the cover. The word FIRE shali appear on the front of the stations in raised
letters, 1.75 inches or larger.

4. Stations shall be suitable for surface mounting or semi-flush mounting as
shown on the plans, and shall be installed not less than 42 inches, nor more than 48 inches above the
finished floor.

C. Intelligent Photoelectric Smoke Detector

1. The detectors shall use the photoelectric (light-scattering) principal to
measure smoke density and shall, on command from the control panel, send data to the panel
representing the analog level of smoke density.

D. Intelligent Thermal Detectors

1. Thermal detectors shall be intelligent addressable devices rated at 135 degrees
Fahrenheit (58 degrees Celsius) and have a rate-of-rise element rated at 15 degrees F (9.4 degrees C)
per minute, It shall connect via two wires to the fire alarm control panel signaling line circuit. Up to
159 intelligent heat detectors may connect to one SLC loop.

E. Intelligent Duct Smoke Detector

1. The in-duct smoke detector housing shall accommodate either an intelligent
ionization detector or an intelligent photoelectric detector, of that provides continuous analog
monitoring and alarm verification from the panel.

2. When sufficient smoke is sensed, an alarm signal is initiated at the FACP, and
appropriate action taken to change over air handling systems to help prevent the rapid distribution of
toxic smoke and fire gases throughout the areas served by the duct system.

F. Addressable Dry Contact Monitor Module

L. Addressable monitor modules shall be provided to connect one supervised
IDC zone of conventional alarm initiating devices (any N.O. dry contact device) to one of the fire
alarm control panel SLC loops.

2, The monitor module shall mount in a 4-inch square, 2-1/8 inch deep electrical
box,

3. The IDC zone may be wired for Style D or Style B operation. An LED shall
be provided that shall flash under normal conditions, indicating that the monitor module is operational
and in regular communication with the control panel.

4, For difficult to reach areas, the monitor module shall be available in a
miniature package and shall be no larger than 2-3/4 inch x 1-1/4 inch x 1/2 inch. This version need not
include Style D or an LED.

G. Addressable Control Module

1. Addressable control modules shall be provided to supervise and control the
operation of one conventional NACs of compatible, 24 VDC powered, polarized audio/visual
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notification appliances. For fan shutdown and other auxiliary control functions, the control module
may be set to operate as a dry contract relay.

2. The control module shall mount in a standard 4-inch square, 2-1/8 inch deep
electrical box, or to a surface mounted backbox.

3. The control module NAC may be wired for Style Z or Style Y (Class A/B)
with up to 1 amp of inductive A/V signal, or 2 amps of resistive A/V signal operation, or as a dry
contact (Form-C) relay. The relay coil shall be magnetically latched to reduce wiring connection
requirements, and to insure that 100% of all auxiliary relay or NACs may be energized at the same
time on the same pair of wires.

4, Audio/visual power shall be provided by a separate supervised power loop
from the main fire alarm control panel or from a supervised, UL listed remote power supply.

5. The control module shall be suitable for pilot duty applications and rated for a
minimum of .6 amps at 30 VDC.

PART 3.0 - EXECUTION
3.1 INSTALLATION:

A, Installation shall be in accordance with the NEC, NFPA 72, local and state codes, as
shown on the drawings, and as recommended by the major equipment manufacturer.

B. All conduit, junction boxes, conduit supports and hangers shall be concealed in
finished areas and may be exposed in unfinished areas.

C. All fire detection and alarm system devices, control panels and remote annunciators
shall be flush mounted when located in finished areas and may be surface mounted when located in
unfinished areas.

32 TEST:

The service of a competent, factory-trained engineer or technician authorized by the
manufacturer of the fire alarm equipment shall be provided to technically supervise and participate
during all of the adjustments and tests for the system. All testing shall be in accordance with NFPA 72,
Chapter 7.

1. Before energizing the cables and wires, check for correct connections and test
for short circuits, ground faults, continuity, and insulation.

2, Close each sprinkler system flow valve and verify proper supervisory alarm at
the FACP.
3. Verify activation of all waterflow switches.
4, Open initiating device circuits and verify that the trouble signal actuates.
5. Open and short signaling line circuits and verify that the trouble signal
actuates.
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6. Open and short notification appliance circuits and verify that trouble signal

actuates.
7. Ground all circuits and verify response of trouble signals.
8. Check presence and audibility of tone at all alarm notification devices.
9. Check installation, supervision, and operation of all intelligent smoke

detectors using the walk test.

10. Each of the alarm conditions that the system is required to detect should be
introduced on the system. Verify the proper receipt and the proper processing of the signal at the
FACP and the correct activation of the control points.

11. When the system is equipped with optional features, the manufacturer's
manual shall be consulted to determine the proper testing procedures. This is intended to address such
items as verifying controls performed by individually addressed or grouped devices, sensitivity
monitoring, verification functionality and similar.

33 FINAL INSPECTION:

A. At the final inspection, a factory trained representative of the manufacturer of the
major equipment shall demonstrate that the system functions properly in every
respect.

B. Upon final inspection and testing of the system an NFPA Final Completion Certificate
shall be provided.

3.4 INSTRUCTION:
A, Instruction shall be provided as required for operating the system. Hands-on

demonstrations of the operation of all system components and the entire system including program
changes and functions shall be provided.

B. The contractor and/or the systems manufacturer's representatives shall provide a
typewritten "Sequence of Operation" to the owner.
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SECTION 260553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A.  Drawings and general provisions of the Contract, including General and Supplementary.

1.2 SUMMARY
A.  Section Inciudes:

Identification of power and control cables.
Identification for conductors.

Equipment identification labels.
Miscellaneous identification products,

el .

1.3 SUBMITTALS

A.  Product Data: For each electrical identification product indicated.

1.4 QUALITY ASSURANCE

Comply with ANSI A13.1 and IEEE C2,

Comply with NFPA 70.

Comply with 29 CFR 1910.144 and 29 CFR 1910.145.

Comply with ANSI Z535.4 for safety signs and labels.

m o a w op»

Adhesive-attached [abeling materials, including label stocks, laminating adhesives, and inks
used by label printers, shall comply with UL 969.

1.5 COORDINATION
A.  Coordinate identification names, abbreviations, colors, and other features with requirements in
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's
wiring diagrams, and the Operation and Maintenance Manual; and with those required by codes,

standards, and 29 CFR 1910.145, Use consistent designations throughout Project.

B. Coordinate installation of identifying devices with completion of covering and painting of
surfaces where devices are to be applied.

C.  Coordinate installation of identifying devices with location of access panels and doors.
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D.

Install identifying devices before installing acoustical ceilings and similar concealment.

PART 2 - PRODUCTS

2.1 FIRE ALARM MC CABLE AND CONDUIT IDENTIFICATION MATERIALS

A.  Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of
color field for each raceway and cable size.

B.  Self-Adhesive Vinyl Labels: Preprinted, flexible label laminated with a clear, weather- and
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend
label.

22 EQUIPMENT IDENTIFICATION LABELS

A.  Adhesive Film Label with Clear Protective Overlay: Machine printed, in black, by thermal
transfer or equivalent process. Minimum letter height shall be 3/8 inch (10 mm), Overlay shall
provide a weatherproof and UV-resistant seal for label.

B.  Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label: Adhesive backed, with white
letters on a dark-gray background. Minimum letter height shall be 3/8 inch (10 mm).

C. Engraved, Laminated Acrylic or Melamine Label: Punched or drilled for screw mounting,
White letters on a dark-gray background. Minimum letter height shall be 3/8 inch (10 mm}.

2.3 CABLE TIES

A. UV-Stabilized Cable Ties: Fungus inert, designed for continuous exposure to exterior sunlight,

self extinguishing, one piece, self locking, Type 6/6 nylon.

1.  Minimum Width: 3/16 inch (5 mm).

2. Tensile Strength at 73 deg F (23 deg C), According to ASTM D 638: 12,000 psi (82.7
MPa).

3. Temperature Range: Minus 40 to plus 185 deg F (Minus 40 to plus 85 deg C).

4.  Color: Black.

B.  Plenum-Rated Cable Ties: Self extinguishing, UV stabilized, one piece, self locking,

I, Minimum Width: 3/16 inch (5 mm).
Tensile Strength at 73 degF (23 deg C), According to ASTM D 638: 7000 psi (48.2
MPa).

3. UL 94 Flame Rating: 94V-0.

4,  Temperature Range: Minus 50 to plus 284 deg F (Minus 46 to plus 140 deg C).

5. Color: Black.
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24

A,

B.

MISCELLANEOQUS IDENTIFICATION PRODUCTS

Paint: Comply with requirements in Division 09 painting Sections for paint materials and
application requirements. Select paint system applicable for surface material and location
(exterior or interior).

Fasteners for Labels and Signs: Self-tapping, stainless-steel screws or stainless-steel machine
screws with nuts and flat and lock washers.

PART 3 - EXECUTION

3.1 INSTALLATION
A.  Verify identity of cach item before installing identification products.
B. Location: Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment.
C.  Apply identification devices to surfaces that require finish after completing finish work.
D.  Self-Adhesive Identification Products: Clean surfaces before application, using materials and
methods recommended by manufacturer of identification device.
E.  Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners
appropriate to the location and substrate.
F.  Cable Ties: For attaching tags. Use general-purpose type, except as listed below:
1.  Outdoors: UV-stabilized nylon.
2, In Spaces Handling Environmental Air: Plenum rated.
G.  Painted Identification: Comply with requirements in Division 09 painting Sections for surface
preparation and paint application.
32 IDENTIFICATION SCHEDULE
A.  Accessible Raceways and Cables within Buildings: Identify the covers of each junction and
pull box of the following systems with self-adhesive vinyl labels with the wiring system legend.
B.  Auxiliary Electrical Systems Conductor Identification: Identify field-installed alarm, control,
and signal connections.
1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and
pull points. Identify by system and circuit designation.
2. Use system of marker tape designations that is uniform and consistent with system used
by manufacturer for factory-installed connections.
3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the
Operation and Maintenance Manual.
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C.  Locations of Underground Lines; Identify with underground-line warning tape for underground
fire alarm system where applicable.

D.  Equipment Identification Labels: On each unit of equipment, install unique designation label
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.
Apply labels to control panels, control stations, terminal cabinets, and racks of each system.
Systems include signal, monitoring, and alarm systems unless equipment is provided with its
own identification.

1. Labeling Instructions:

a. Indoor Equipment: Self-adhesive, engraved, laminated acrylic or melamine label.
Unless otherwise indicated, provide a single line of text with 1/2-inch- (13-mm-)
high letters on 1-1/2-inch- (38-mm-) high label; where two lines of text are
required, use labels 2 inches (50 mm) high.

b.  Elevated Components: Increase sizes of labels and letters to those appropriate for
viewing from the floor.

c. Unless provided with self-adhesive means of attachment, fasten labels with
appropriate mechanical fasteners that do not change the NEMA or NRTL rating of
the enclosure.

2. Equipment to Be Labeled:
a. Enclosures and electrical cabinets.
b. Access doors and panels for concealed electrical items.
c. Fire alarm initiation device (address #).

END OF SECTION 260553
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SECTION 280513 - CONDUCTORS AND CABLES FOR FIRE ALARM SYSTEMS

PART I - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions,
1.2 SUMMARY
A.  Section Includes:
i. Fire alarm wire and cable.
2. Identification products.
1.3 DEFINITIONS
A. EMI: Electromagnetic interference.
B. Low Voltage: As defined in NFPA 70 for circuits and equipment operating at less than 50 V or
for remote-control and signaling power-limited circuits,
1.4 ACTION SUBMITTALS
A.  Product Data: For each type of product.
1.5 INFORMATIONAL SUBMITTALS
A.  Qualification Data: For qualified layout technician, installation supervisor, and field inspector.
B.  Source quality-control reports.
C.  Field quality-control reports.
1.6 FIELD CONDITIONS
A. Do not install conductors and cables that are wet, moisture damaged, or mold damaged.
1. Indications that wire and cables are wet or moisture damaged include, but are not limited
to, discoloration and sagging of factory packing materials.
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PART 2 - CPRODUCTS

2.1

A,

B.

2.2

A,

B.

C.

2.3

A,

B.

PERFORMANCE REQUIREMENTS

Surface-Burning Characteristics: Comply with ASTM E 84; testing by a qualified testing
agency. Identify products with appropriate markings of applicable testing agency.

Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70,
by a qualified testing agency, and marked for intended location and application,

' FIRE ALARM WIRE AND CABLE
Manufacturers: Subject fo compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:
I.  AFC MC Cable

General Wire and Cable Requirements; NRTL listed and labeled as complying with NFPA 70,
Article 760,

Signaling Line Circuits: Twisted, shielded pair, size as recommended by system manufacturer.

IDENTIFICATION PRODUCTS

Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

1. Brady Worldwide, Inc.

2.  HellermannTyton North America.
3. Kroy LLC.

4, Panduit Corp.

Comply with UL 969 for a system of labeling materials, including label stocks, laminating
adhesives, and inks used by label printers.

PART 3 - EXECUTION

3.1 INSTALLATION OF HANGERS AND SUPPORTS
A.  Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for installation of supports for cables.
3.2 WIRING METHOD
A.  Install wiring in metal pathways and wireways,
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1.  Comply with requirements in Section 280528 "Pathways for Fire Alarm Sytems."

B.  Install cable, concealed in accessible ceilings, walls, and floors when possible,

33 CONNECTIONS

A.  Comply with requirements in Specifications: “Intelligent Reporting Fire Detection System” for
connecting, terminating, and identifying wires and cables.

34 FIELD QUALITY CONTROL

A.  Manufacturer's Field Service: Engage a factory-authorized service representative to test and
inspect components, assemblies, and equipment installations, including connections.

B.  Prepare test and inspection reports,

END OF SECTION 280513
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SECTION 280528 - PATHWAYS FOR FIRE ALARM SYSTEMS
PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions.
1.2 SUMMARY
A.  Section Includes:
1. Metal conduits, tubing, and fittings.
2. Surface pathways.
3. Boxes.

1.3 ACTION SUBMITTALS

A.  Product Data: For surface pathways, wireways and fittings.
PART 2 - PRODUCTS

21 SURFACE PATHWAYS
A.  General Requirements for Surface Pathways:

1.  Listed and labeled as defined in NFPA 70, by a qualified testing agency, and marked for
intended location and application.

B.  Surface Nonmetallic Pathways: Two- or three-piece construction, complying with UL 5A, and
manufactured of rigid PVC with texture and color to match adjacent surface from
manufacturer's standard colors. Product shall comply with UL 94 V-0 requirements for self-
extinguishing characteristics.

1.  Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following;:

a. Hubbell Incorporated; Wiring Device-Kellems Division.
b. Lamson & Sessions; Carlon Electrical Products,
C. Mono-Systems, Inc.
d. Panduit Corp.
e. Wiremold / Legrand.
PATHWAYS FOR FIRE ALARM SYSTEMS 280528 - 1

15-012-BOE Mass Notification Page 39 of 48




22 BOXES

A. Manufacturers: Subject to compliance with requirements, available manufacturers offering
products that may be incorporated into the Work include, but are not limited to, the following:

Adalet.

Cooper Technologies Company; Cooper Crouse-Hinds.
EGS/Appleton Electric.

Erickson Electrical Equipment Company.

Hoffman; a Pentair company.

Hubbell Incorporated; Killark Division.

Lamson & Sessions; Carlon Electrical Products.
Milbank Manufacturing Co.

. Molex, Woodhead Brand

10. Mono-Systems, Inc.

11, O-Z/Gedney; a brand of EGS Electrical Group.

12, RACO; a Hubbell Company.

13.  Robroy Industries.

14.  Spring City Electrical Manufacturing Company.

15.  Stahlin Non-Metallic Enclosures; a division of Robroy Industries.
16. Thomas & Betts Corporation.

17. Wiremold / Legrand,

e e

B.  General Requirements for Boxes:
1. Boxes installed in wet locations shall be listed for use in wet locations.
C.  Sheet-Metal Outlet and Device Boxes; Comply with NEMA OS 1 and UL 514A.

D. Cast-Metal Outlet and Device Boxes: Comply with NEMA FB 1, ferrous alloy, Type FD, with
gasketed cover.

E. Box extensions used to accommodate new building finishes shall be of same material as
recessed box.

F. Small Sheet Metal Pull and Junction Boxes: NEMA OS 1.

G. Cast-Metal Access, Pull, and Junction Boxes: Comply with NEMA FB 1 and UL 1773, cast
aluminum with gasketed cover.

H. Device Box Dimmensions: As required.

L Gangable boxes are allowed.
PART 3 - EXECUTION
3.1 PATHWAY APPLICATION

A.  Outdoors: Apply pathway products as specified below unless otherwise indicated:
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3.2

Exposed Conduit: Galvanized Rigid Conduit (GRC)
Concealed Conduit, Aboveground: GRC,

Underground Conduit: GRC.

Boxes and Enclosures, Aboveground: NEMA 250, Type 3R.

b

Indoors: Apply pathway products as specified below unless otherwise indicated:

1.  Exposed, Not Subject to Physical Damage: Surface non-metallic pathway in finished
spaces, MC cable in unfinished spaces,

2. Exposed, Not Subject to Severe Physical Damage: surface non-metallic pathway in
finished spaces, EMT in unfinished spaces.

3.  Exposed and Subject to Severe Physical Damage: surface non-metallic pathway in
finished spaces, EMT in unfinished spaces. Pathway locations include the following:

Loading docks.

Corridors used for traffic of mechanized carts, forklifis, and pallet-handling vnits.
Mechanical rooms.

Gymnasiums

rReoP

4, Concealed in Ceilings and Interior Walls and Partitions: MC cable or EMT.

Damp or Wet Locations: GRC.

6. Boxes and Enclosures: NEMA 250, Type 1, except use NEMA 250, Type 4 stainless
steel in institutional and commercial kitchens and damp or wet locations.

Lh

Minimum Pathway Size: 3/4-inch trade size.
Pathway Fittings: Compatible with pathways and suitable for use and location.

1.  Rigid Conduit: Use threaded rigid steel conduit filtings unless otherwise indicated.
Comply with NEMA FB 2.10.

2. EMT: Use setscrew or compression, steel fittings. Comply with NEMA FB 2.10.

3. Flexible Conduit: Use only fittings listed for use with flexible conduit. Comply with
NEMA FB 2.20.

Do not install aluminum conduits, boxes, or fittings in contact with concrete or earth,

INSTALLATION

Comply with NECA | and NECA 101 for installation requirements except where requirements
on Drawings or in this article are stricter, Comply with NECA 102 for aluminum pathways.
Comply with NFPA 70 limitations for types of pathways allowed in specific occupancies and
number of floors.

Keep pathways at least 6 inches (150 mm) away from parallel runs of flues and steam or hot-
water pipes. Install horizontal pathway runs above water and steam piping.

Complete pathway installation before starting conductor installation.

Comply with requirements in Section 260529 "Hangers and Supports for Electrical Systems"
for hangers and supports.
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E.  Arrange stub-ups so curved portions of bends are not visible above finished slab.

F.  Imstall no more than the equivalent of three 90-degree bends in any conduit run. Support within
12 inches (300 mm) of changes in direction.

G.  Conceal MC cable and conduit within finished walls, ceilings, and floors unless otherwise
indicated, Install conduits parallel or perpendicular to building lines.

H.  Support conduit within 12 inches (300 mm) of enclosures to which attached.
L Stub-ups to Above Recessed Ceilings:

L. Use EMT or RMC for pathways.
2, Use a conduit bushing or insulated fitting to terminate stub-ups not terminated in hubs or
in an enclosure,

L. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions: Apply
listed compound to threads of pathway and fittings before making up joints. Follow compound
manufacturer's written instructions.

K.  Terminate threaded conduits into threaded hubs or with locknuts on inside and outside of boxes
or cabinets. Install insulated bushings on conduits terminated with locknuts.

L. Install pathways square to the enclosure and terminate at enclosures with locknuts. Install
focknuts hand tight plus 1/4 turn more.

M. Do not rely on locknuts to penetrate nonconductive coatings on enclosures. Remove coatings in
the locknut area prior to conduit assembly to assure a continuous ground path.

N.  Cut conduit perpendicular to the length. For conduits of 2-inch (53-mm) trade size and larger,
use roll cutter or a guide to ensure cut is straight and perpendicular to the length,

0. Install pull wires in empty pathways. Use polypropylene or monofilament plastic line with not
less than 200-1b (90-kg) tensile strength. Leave at least 12 inches (300 mm) of slack at each end
of pull wire. Cap underground pathways designated as spare above grade alongside pathways
in use.

P.  Surface Pathways:

1. Install surface pathway for surface electrical outlet boxes only where indicated on
Drawings.

2. Install surface pathway with a minimum 2-inch (50-mm) radius control at bend points.

3. Secure surface pathway with screws or other anchor-type devices at intervals not

exceeding 48 inches (1200 mm) and with no less than two supports per straight pathway
section. Support surface pathway according to manufacturer's written instructions, Tape
and glue are not acceptable support methods.

Q. Install pathway sealing fittings at accessible locations according to NFPA 70 and fill them with
listed sealing compound. For concealed pathways, install each fitting in a flush steel box with a

blank cover plate having a finish similar to that of adjacent plates or surfaces. Install pathway
sealing fittings according to NFPA 70.
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R. Install devices to seal pathway interiors at accessible locations. Locate seals so no fittings or
boxes are between the seal and the following changes of environments. Seal the interior of all
pathways at the following points:

1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated
spaces.
2, Where an underground service pathway enters a building or structure.

3. Where otherwise required by NFPA 70.
S.  Comply with manufacturer's written instructions for solvent welding PVC conduit and fittings.
T.  Expansion-Joint Fittings:

1. Install in each run of aboveground RMC conduit that is located where environmental
temperature change may exceed 100 deg F (55 deg C) and that has straight-run length
that exceeds 100 feet (30 m).

2. Install type and quantity of fittings that accommodate temperature change listed for each
of the following locations:

a. Outdoor Locations Not Exposed to Direct Sunlight: 125 degF (70 degC)
temperature change.

b. Qutdoor Locations Exposed to Direct Sunlight: 155 deg F (86 deg C) temperature
change.

c. Indoor Spaces Connected with Qutdoors without Physical Separation: 125 deg F
(70 deg C) temperature change.

d. Attics: 135 deg F (75 deg C) temperature change.

3. Install fitting(s) that provide expansion and contraction for at least 0.000078 inch per foot
of length of straight run per deg F (0.0115 mm per meter of length of straight run per deg
C) of temperature change for metal conduits.

4,  Install expansion fittings at all locations where conduits cross building or structure
expansion joints.
5.  Install each expansion-joint fitting with position, mounting, and piston setting selected

according to manufacturer's written instructions for conditions at specific location at time
of installation. Install conduit supports to allow for expansion movement.

U. Mount boxes at heights indicated on Drawings. If mounting heights of boxes are not
individually indicated, give priority to ADA requirements, Install boxes with height measured
to center of box unless otherwise indicated.

V. Recessed Boxes in Masonry Walls: Saw-cut opening for box in center of cell of masonry block,
and install box flush with surface of wall. Prepare block surface to provide a flat surface for a
raintight connection between box and cover plate or supported equipment and box.

W. Horizontally separate boxes mounted on opposite sides of walls so they are not in the same
vertical channel.

X.  Support boxes of three gangs or more from more than one side by spanning two framing
members or mounting on brackets specifically designed for the purpose.
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Y.  Fasten junction and pull boxes to or support from building structure. Do not support boxes by
conduits.

33 SLEEVE AND SLEEVE-SEAL INSTALLATION FOR FIRE ALARM SYSTEMS

A. Install slecves and sleeve seals at penetrations of exterior floor and wall assemblies. Comply
with requirements in Section 260544 "Sleeves and Sleeve Seals for Fire Alarm Systems."

34 FIRESTOPPING

A.  Install firestopping at penetrations of fire-rated floor and wall assemblies.

3.5 PROTECTION

A.  Protect coatings, finishes, and cabinets from damage and deterioration.

1.  Repair damage to galvanized finishes with zinc-rich paint recommended by
manufacturer.
2. Repair damage to coatings or paint finishes with matching touchup coating recommended

by manufacturer.

END OF SECTION 2380528
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SECTION 280544 - SLEEVES AND SLEEVE SEALS FOR FIRE ALARM SYSTEMS

PART 1 - GENERAL

1.1

A,

1.2

A,

1.3

A.

RELATED DOCUMENTS

Drawings and general provisions of the Contract, including General and Supplementary
Conditions.

SUMMARY

Section Includes:

1, Sleeves for pathway and cable penetration of non-fire-rated construction walls and floors.
2, Sleeve-seal systems,

3. Sleeve-seal fittings.

4. Grout.

5. Silicone sealants.

ACTION SUBMITTALS

Product Data: For each type of product.

PART 2 - PRODUCTS

2.1 SLEEVES
A, Wall Sleeves:
1. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, zinc coated,
plain ends.
2. Cast-Iron Pipe Sleeves: Cast or fabricated "wall pipe," equivalent to ductile-iron pressure
pipe, with plain ends and integral waterstop unless otherwise indicated.
B.  Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies: Galvanized-stecl
sheet; 0.0239-inch (0.6-mm) minimum thickness; round tube closed with welded longitudinal
Jjoint, with tabs for screw-fastening the sleeve to the board.
C.  PVC-Pipe Sleeves: ASTM D 1785, Schedule 40.
D.  Molded-PVC Sleeves: With nailing flange for attaching to wooden forms.
E. Molded-PE or -PP Sleeves: Removable, tapered-cup shaped, and smooth outer surface with
nailing flange for attaching to wooden forms.
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F.  Sleeves for Rectangular Openings:
1. Material: Galvanized-steel sheet.
2. Minimum Metal Thickness:
a. For sleeve cross-section rectangle perimeter less than 50 inches (1270 mm) and
with no side larger than 16 inches (400 mm), thickness shall be 0,052 inch (1.3
mmy),
b.  For sleeve cross-section rectangle perimeter 50 inches (1270 mm) or more and one
or more sides larger than 16 inches (400 mm), thickness shall be 0.138 inch (3.5
. mm).
22 SLEEVE-SEAL SYSTEMS
A.  Description: Modular sealing device, designed for ficld assembly, to fifl annular space between
sleeve and pathway or cable,

1. Manufacturers:  Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following:

a. Advance Products & Systems, Inc,
b.  CALPICO, Inc.

c. Metraflex Company (The).

d. Pipeline Seal and Insulator, Inc,

e. Proco Products, Inc.

2, Sealing Elements: EPDM rubber interlocking links shaped to fit surface of pipe. Include
type and number required for pipe material and size of pipe.

3. Pressure Plates: Carbon steel,

4, Connecting Bolts and Nuts: Carbon steel, with corrosion-resistant coating, of length
required to secure pressure plates to sealing elements.

23 SLEEVE-SEAL FITTINGS
A.  Description: Manufactured plastic, sleeve-type, waterstop assembly made for embedding in
concrete slab or wall. Unit shall have plastic or rubber waterstop collar with center opening to
match piping OD.

1. Manufacturers: Subject to compliance with requirements, available manufacturers
offering products that may be incorporated into the Work include, but are not limited to,
the following;

a. Presealed Systems.
2.4 GROUT
A.  Description: Nonshrink; recommended for interior and exterior sealing openings in non-fire-
rated walls or floors.
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B.  Standard: ASTM C 1107/C 1107M, Grade B, post-hardening and volume-adjusting, dry,
hydraulic-cement grout.

C.  Design Mix: 5000-psi (34.5-MPa), 28-day compressive strength,

D.  Packaging: Premixed and factory packaged.

25 SILICONE SEALANTS

A.  Silicone Sealants: Single-component, silicone-based, neutral-curing elastomeric sealants of
grade indicated below.

1.

2.

3.

Grade: Pourable (self-leveling) formulation for openings in floors and other horizontal
surfaces that are not fire rated.

Sealant shall have VOC content of 250 g/ or less when calculated according to
40 CFR 59, Subpart D (EPA Method 24),

Sealant shall comply with the testing and product requirements of the California
Department of Health Services' "Standard Practice for the Testing of Volatile Organic
Emissions from Various Scurces Using Small-Scale Environmental Chambers."

B.  Silicone Foams: Multicomponent, silicone-based, liquid elastomers that, when mixed, expand
and cure in place to produce a flexible, nonshrinking foam.

PART 3 - EXECUTION

3.1 SLEEVE INSTALLATION FOR NON-FIRE-RATED ELECTRICAIL PENETRATIONS

A.  Comply with NECA 1.

B.  Comply with NEMA VE 2 for cable tray and cable penetrations.

C.  Sleeves for Conduits Penetrating Above-Grade Non-Fire-Rated Concrete and Masonry-Unit
Floors and Walls:

1.

Interior Penetrations of Non-Fire-Rated Walls and Floors:

a. Seal annular space between slecve and pathway or cable, using joint sealant
appropriate for size, depth, and location of joint. Comply with requirements in
Section 079200 "Joint Sealants."

b.  Seal space outside of sleeves with mortar or grout. Pack sealing material solidly
between sleeve and wall so no voids remain. Tool exposed surfaces smooth;
protect material while curing.

2. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening.

3. Size pipe sleeves to provide 1/4-inch (6.4-mm) annular clear space between sleeve and
pathway or cable unless sleeve seal is to be installed..

4, Install sleeves for wall penetrations unless core-drilled holes or formed openings are
used. Install sleeves during erection of walls. Cut sleeves to length for mounting flush
with both surfaces of walls. Deburr after cutting,
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5. Install sleeves for floor penetrations. Extend sleeves installed in floors 2 inches (50 mm)
above finished floor level, Install sleeves during erection of floors.

Sleeves for Conduits Penetrating Non-Fire-Rated Gypsum Board Assemblies:

1. Use circular metal sleeves unless penetration arrangement requires rectangular sleeved
opening.

2. Seal space outside of sleeves with approved joint compound for gypsum board
assemblies,

Roof-Penetration Sleeves: Seal penetration of individual pathways and cables with flexible
boot-type flashing units applied in coordination with roofing work.

Aboveground, Exterior-Wall Penetrations: Seal penetrations using steel pipe sleeves and
mechanical sleeve seals. Select sleeve size to allow for 1-inch (25-mm) annular clear space
between pipe and sleeve for installing mechanical sleeve seals.

Underground, Exterior-Wall and Floor Penetrations: Install cast-iron pipe sleeves. Size sleeves
to allow for 1-inch (25-mm) annuiar clear space between pathway or cable and sleeve for
installing sleeve-seal system.

SLEEVE-SEAL-SYSTEM INSTALLATION

Install sleeve-seal systems in sleeves in exterior concrete walls and slabs-on-grade at pathway
entries into building.

Install type and number of sealing elements recommended by manufacturer for pathway or
cable material and size, Position pathway or cable in center of sleeve. Assemble mechanical
sleeve seals and install in annular space between pathway or cable and sleeve. Tighten bolts
against pressure plates that cause sealing elements to expand and make watertight seal.
SLEEVE-SEAL-FITTING INSTALLATION

Install sleeve-seal fittings in new walls and slabs as they are constructed.

Assemble fitting components of length to be flush with both surfaces of concrete slabs and
walls. Position waterstop flange to be centered in concrete slab or wall.

Secure nailing flanges to concrete forms,

Using grout, seal the space around outside of sleeve-seal fittings.

END OF SECTION 280544
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